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(57)Abstract: 

PURPOSE: To efficiently produce an organohydropolysilane useful for a photoconductor, 
etc., in a high yield by electrolyzing organotrihydrosilane represented by a specified formula 

in an org. solvent contg. a supporting electrolyte. 

CONSTITUTION: Organotrihydrosilane represented by the formula [where Rl is an alkyl, 

aryl or a fluoroalkyl represented by the formula CH2CH2Rb (where Rb is a 1-5C g 

perfluoroalkyl)], e.g. 3,3,4,4,5,5,6,6,6-nonafluorohexylsilane is electrolyzed in an org. I 

solvent contg. a supporting electrolyte. A salt contg. no oxygen in each molecule, e.g. h S i ii 

tetraalkylammonium tetrafluoroborate is used as the supporting electrolyte at about | 
0.05-2mol/l concn. and 1,2-dimethoxyethane is, e.g. used as the org. solvent. The objective :R». 
novel organohydropolysilane is obtd. without producing a halide as a by-product or 
generating harmful gaseous halogen. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the new fluoro alkyl hydronalium polysilane which can be used as the 
manufacture method of ORGANO hydronalium polysilane useful as a raw material of various reactions, such as a precursor of 
an optical conductor, a photoresist, and silicon carbide ceramics, luminescent material, charge transportation material, or a 
hydrosilylation reaction, an optoelectronics material, etc. 
[0002] 

[Description of the Prior Art] a principal chain -(RSiH) n- (however, R shows an organic machine) it is ORGANO 
hydronalium polysilane excels [ compatibility / to glass or a silicon substrate ] in the thin film organization potency force 
highly, and useful is carried out as various kinds of electron and optical high-performance material, a ceramic precursor 
material, etc. 

[0003] [, for example, C.T.Aitken, by which the method of carrying out dehydrogenation condensation of the ORGANO 
TORIHIDORO silanes, using a titanocene system or a zirconocene system catalyst as a method of manufacturing such 
ORGANO hydronalium polysilane is learned, J.F.Harrod, E.Samuel, J and Am, Chem.Soc, and 108 and 4059 (1986) - ] . 
However, to water or oxygen, eye an unstable hatchet and handling are very difficult for the polymerization catalyst used for a 
reaction, and it the polymerization degree of the polysilane obtained by this method is not only a low thing to five to about 
seven, but was not able to be industrially called advantageous method. 

[0004] Moreover, the method of manufacturing the aforementioned polysilane is indicated by carrying out the condensation 
reaction of the ORGANO dichlorosilane under a high temperature service 100 degrees C or more using alkali metal, such as 
sodium and a potassium, by using ORGANO dichlorosilane, such as phenyl dichlorosilane, as a start raw material 
(JP,4-264132,A), however, a possibility of a metal chloride carrying out a byproduction by the chlorine desorbed fi-om the 
monomer by the condensation reaction, and mixing as an impurity into a product in order to use organochlorosilanes as a raw 
material monomer -- it is ~ various electronic material ~ we are anxious about the influence on a member etc. Moreover, 
since it reacted usmg alkali metal, the organochlorosilanes of a raw material were easily understood an added water part by 
the moisture in air, and not only danger is very large, but it had the problem which needs processing of the sour gas which 
handling is not only difficult, but occurs in that case, i.e., a hydrogen chloride, or the cure against corrosion prevention of a 
reactor. 

[0005] The method of manufacturing ORGANO polysilane is proposed by on the other hand carrying out electrolytic 
reduction of the ORGANO dichlorosilane in the polar solvent containing a supporting electrolyte using aluminum or a 
magnesium electrode (JP,3-104893,A). However, if ORGANO dichlorosilane is electrolyzed, a chloride ion will carry out a 
byproduction. This will need to oxidize on an electrode and it will be necessary to prevent detrimental chlorine gas and a 
detrhnental bird clapper, and as described above, chlorine, such as aluminum or magnesium, and the electrode which reacts 
are used. A means to remove from the system of reaction by making chlorine into a metal chloride needed to be provided, and 
the disadvantageous and complicated process needed economically exchange of an electrode, or the recovery processing of a 
metal chloride which carries out a byproduction so much. 

[0006] That is, the kind of polysilane obtained was not asked, but the problem resulting from the chlorine contained in a raw 
material arose, the alkali-metal ion and chloride ion of a minute amount were contained in the polysilane it not only cannot 
say it as the advantageous manufacture method industrially, but manufactured, and the method using organochlorosilanes as a 
raw material had the case where it was unsuitable especially as an electronic material. Then, the cure against corrosion 
prevention etc. was not needed but a method of manufacturing industrially advantageously the ORGANO hydronalium 
polysilane which contains neither alkali-metal ion nor a chloride ion was desired. 

[0007] Moreover, the appearance of low fluorine-containing polysilane is also expected for the refi'active index expected as 
optoelectronics material, such as an optical waveguide, or a raw material of those. 

[0008] Although the method of making a fluorine-containing dichlorosilane compound condense under a high temperature 
service using metallic sodium was conventionally tried about the process of fluorine-containing polysilane, side reaction, such 
as bridge formation by the reaction of metallic sodium and a fluorme, occurred, it is difficult to obtain the polysilane of 
fiisibility with sufficient yield, and there was also a problem resulting from the chlorine further contained in a raw material as 
described above. 
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[0009] This invention persons are methyls. - 3, 3, and 3-truffe RUORO propyl dichlorosilane is used, and it is the poly 
[methyl by the electrolytic polymerization method. - Although the method of manufacturing 3, 3, and 3-truffe RUORO propyl 
silane] was already proposed, the fluorine-containing polysilane whose principal chain is -(R (f) SiH) n- (however, R (f) 
shows a fluoro alky! group.) substantially, and its manufacture method are not learned. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention persons An optical conductor, a photoresist, the precursor of 
silicon carbide ceramics, Are useful for various uses, such as optoelectronics material, such as luminescent material, charge 
transportation material, and an optical waveguide. Moreover, the result wholeheartedly studied about the various ORGANO 
hydronalium polysilane which can be used for various reactions, such as a hydrosilylation reaction, and whose principal 
chains are -(RSiH) n- substantially, Without using a corrosive high raw material like organochlorosilanes, by-products, such 
as a halogenide, are not generated and detrimental halogen gas is not generated, under clean environment The manufacture 
method which is moreover high yield more efficiently about the ORGANO hydronalium polysilane of polymerization degree 
sufficient as a luminescent material etc., and does not contain alkali-metal ion or a chloride ion at all, and new fluoro alkyl 
hydronalium polysilane were found out, and this invention was completed. 
[0011] 

[Means for Solving the Problem] One of this inventions is the manufacture method of the ORGANO hydronalium polysilane 
characterized by electrolyzing in the organic solvent containing a supporting electrolyte [ silane / [ORGANO hydrosilane (1) 
is called hereafter] / ORGANO TORIHIDORO / which is shovm by the formula (1) ]. 

[0012] Furthermore, this invention is the manufacture method of the ORGANO hydronalium polysilane characterized by 
electrolyzing in the organic solvent containing the supporting electrolyte which is the salt which does not have an oxygen 
atom for ORGANO hydrosilane (1) in a molecule. 
[0013] 
[Formula 6] 

I 

H— Si — H (1) 
I 

[0014] 

[Formula 7] 

-cm cm Rf (2) 

(However, Rf shows the perfluoro-alkyl group of carbon numbers 1-5.) 

[0015] Moreover, another of this invention is offer of the fluoro alkyl hydronalium polysilane (fluoro alkyl hydronalium 
polysilane is only called hereafter) of molecular weight 200-5,000 which consists of a repeat unit a principal chain is 
substantially indicated to be by the formula (5). 
[0016] 
[Formula 8] 

H 

— f-Sl-)— (B) 
I 

CH| CHt Rf 

[0017] although ORGANO hydrosilane (1) is as being shown by the above-mentioned formula (1) - Rl setting - as the 
desirable example of an alkyl group - the alkyl group of carbon numbers 1-8 ~ it is the alkyl group of carbon numbers 5-7 
still more preferably, and a phenyl group, a tolyl group, etc. are mentioned as a desirable example of an aryl group, and 
especially a phenyl group is the optimal 

[0018] Although a methyl group, an ethyl group, a propyl group, a butyl, a pentyl machine, a hexyl machine, a heptyl 
machine, and an octyl machine may be mentioned and the shape of a straight chain and the letter of branching are sufficient as 
these alkyl groups as an example of the above-mentioned desirable alkyl group, the shape of a straight chain is still more 
desh-able. 

[0019] If the suitable example of ORGANO hydrosilane (1) of having the above-mentioned alkyl group or a phenyl group is 
shown, it will be phenylsilane, a methylsilane, an ethyl silane, a propyl silane, a butyl silane, a pentyl silane, a hexyl silane, a 
heptyl silane, and an octyl silane, and phenylsilane and n-pentyl silane, n-hexyl silane, n-heptyl silane, etc. will be used the 
optimal from the field of seeing from points, such as the boiling point, and being easy to deal with it 
[0020] Rf shown by the formula (2) in ORGANO hydrosilane (1) The number of the carbon atoms which can be set is 1-5, 
and is 3-5 preferably. Rf shown by the formula (2) As an example of the ORGANO hydrosilane (1) which it has 3, 3, and 
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3-truffe RUORO propyl silane, 3, 3, 4 and 4, 4-pentafluorobutyl silane, It is 3, 3, 4, 4, 5, 5, and 5-heptafIuoro pentyl silane, 3, 
3, 4, 4, 5, 5, 6 and 6, and 6-nona fluoro hexyl silane and 3, 3, 4, 4, 5, 5, 6, 6, 7 and 7, and 7-undeca fluoro heptyl silane. 
Preferably 3, 3, 4, 4, 5, 5, and 5-heptafluoro pentyl silane, 3, 3, 4, 4, 5, 5, 6, 6, and 6-nona fluoro hexyl silane and 3, 3, 4, 4, 5, 
5, 6, 6, 7 and 7, and 7-undeca fluoro heptyl silane is mentioned, and it is a 3, 3, 4, 4, 5, 5, 6, 6, and 6-nona fluoro hexyl silane 
especially suitably. 

[0021] As an electrode material used for the anode plate or cathode for electro lyzing ORGANO hydrosilane (1), platinum, 
carbon, etc. are mentioned suitably. These electrode materials are inactive electrochemically and repeat use is possible for 
them. In this manufacture method, since hydrogen gas is generated in case ORGANO hydronalium polysilane is generated 
from ORGANO hydrosilane (1), a hydrogen overvoltage is suitable for especially low platinum. 
[0022] Into the cell for electrolyzing ORGANO hydrosilane (1), the electrolytic solution which dissolved the supporting 
electrolyte is contained. Suitably as a supporting electrolyte, in a molecule, the salt which does not have an oxygen atom is 
suitable and a borate or phosphate is especially mentioned as a suitable salt. Moreover, as an opposite cation of a salt, 
tetrapod alkylammonium is suitable. 

[0023] As a suitable borate, the tetrapod fluoroboric-acid tetrapod alkylammonium shown by the formula (3) is mentioned, 

and it is suitable R2. It is the straight chain-like alkyl group of carbon numbers 2-4. 

[0024] 

[Formula 9] 

(R2 )4 NBF4(3) 

(R2 is the alkyl group of carbon numbers 1-4 among a formula, and even if all R2 is the same, it may differ.) 

[0025] As an example of a suitable borate, tetrapod fluoroboric-acid tetramethylammonium, a tetrapod fluoroboric-acid 

tetraethylammonium, tetrapod fluoroboric-acid tetrapod-n-propyl ammonium, tetrapod fluoroboric-acid tetrapod-i-propyl 

ammonium, tetrapod fluoroboric-acid tetrapod-n-butyl ammonium, etc. are mentioned. The point of the solubility to an 

organic solvent being high and giving high conductivity by the electrolytic solution also among these to R2 The tetrapod 

fluoroboric-acid tetraethylammonium, tetrapod fluoroboric-acid tetrapod-n-propyl ammonium, and tetrapod fluoroboric-acid 

tetrapod-n-butyl ammonium which are the straight chain-like alkyl group of carbon numbers 2-4 are the optimal. 

[0026] As suitable phosphate, the hexafluoro phosphoric-acid tetrapod alkylammonium shown by the formula (4) is 

mentioned, and it is suitable R3. It is the straight chain-like alkyl group of carbon numbers 2-4. 

[0027] 

[Formula 10] 
(R3 )4 NPF6 (4) 

(R3 is the alkyl group of carbon numbers 1-4 among a formula, and even if all R3 is the same, it may differ.) 
[0028] As an example of suitable phosphate, hexafluoro phosphoric-acid tetramethylammonium, a hexafluoro 
phosphoric-acid tetraethylammonium, hexafluoro phosphoric-acid tetrapod-n-propyl ammonium, hexafluoro phosphoric-acid 
tetrapod-i-propyl ammonium, hexafluoro phosphoric-acid tetrapod-n-butyl ammonium, etc. are mentioned. The point of the 
solubility to an organic solvent being high and giving high conductivity by the electrolytic solution also among these to R3 
The hexafluoro phosphoric-acid tetraethylammonium, hexafluoro phosphoric-acid tetrapod-n-propyl ammonium, and 
hexafluoro phosphoric-acid tetrapod-n-butyl ammonium which are the straight chain-like alkyl group of carbon numbers 2-4 
are the optimal. 

[0029] It is not limited, especially if these supporting electrolytes are dissolved and a supporting electrolyte, ORGANO 
hydrosilane (1), and the ORGANO hydronalium polysilane to generate are dissolved as the electrolytic solution and an 
organic solvent to make, and 1, 2-dimethoxyethane (DME), a dimethylformamide, dimethyl sulfoxide, a tetrahydrofuran 
(THF), etc. are suitable, and ** RI, especially DME are suitable. Moreover, these may use two or more sorts together. 
[0030] The concentration of the supporting electrolyte in the electrolytic solution is mol/0.1 liters - one mol/a liter desirable 
especially preferably [ mols / two //I. / mol/0.05 liters - ] in order to enlarge the generation rate of ORGANO hydronalium 
polysilane more mostly through an electrolytic current. 

[0031] It is desirable still more desirable to become mol/0.05 liters - ten mols/a liter, and the concentration in the electrolytic 
solution of the ORGANO hydrosilane (1) which is a raw material is mol/0. 1 liters - two mols/a liter especially preferably 
mol/0.1 liters - five mols/liter concentration. When concentration is too high not much, there is a possibility that the electric 
resistance of the electrolytic solution may become high. 

[0032] An electrolysis reaction is made to perform by energizing the current of the specified quantity, if the manufacture 
method of this invention is explained still more concretely, putting ORGANO hydrosilane (1), a supporting electrolyte, and a 
solvent into the cell which installed an anode plate and cathode and which can be sealed, and stirring mechanically preferably. 
As for the inside of a cell, it is desirable to consider as the inert gas atmosphere from which moisture and oxygen were 
removed, and dryness nitrogen or argon gas atmosphere is specifically mentioned. 

[0033] the amount of energization ~ criteria [ hydrosilane / (1) / ORGANO ] ~ carrying out ~ usually - one F //mol / - ten 
F/mol desirable ~ further - desirable - one F //mol / - five F/mol it is — especially - desirable - two F //mol / - four F/moI it 
is . 

[0034] At the arbitrary temperature below the boiling point of the solvent used from 0 degree C, reaction temperature is good 
and is 10 degrees C - 30 degrees C more preferably. 

[0035] The diaphragm needed in the usual electrolysis reaction may be used for the cell used by this invention, or it is not 
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necessary to use it for it. 

[0036] Since the column chromatography filled up with silica gel if needed refines after adding toluene or n-hexane to a 
reaction solution, making a supporting electrolyte precipitate, after performing an electrolysis reaction by this method, and 
removing, it is eluted with a solvent, and the purpose product is acquired by ****(ing) and carrying out reduced pressure 
drying of the solvent under reduced pressure. 

[0037] A principal chain is -(Rl SiH) n- substantially, and the ORGANO hydronalium polysilane obtained by the 
manufacture method of this invention is polymer meltable to the usual organic solvents, such as toluene, a tetrahydrofiu-an, 
and chloroform. Moreover, substituent Rl of the side chain of ORGANO hydronalium polysilane Rl of the ORGANO 
hydrosilane (1) which is a raw material Corresponding, the both-ends section of ORGANO hydronalium polysilane is a 
hydrogen atom. 

[0038] If the suitable example of the ORGANO hydronalium polysilane obtained by the manufacture method of this mvention 
is shown, as polysilane one side chain of whose is an alkyl group or an aryl group Poly [phenylsilane] poly [methylsilane] 
poly [ethyl silane], Poly [propyl silane] poly [butyl silane] poly [pentyl silane], [Heptyl silane], the poly [octyl silane], etc. are 
mentioned, poly ~ a [hexyl silane] and poly ~ the inside of them - fiirther - suitable ~ poly - a [phenylsilane] and poly 
[pentyl silane] poly [hexyl silane] poly [heptyl silane] mentions ~ having ~ especially ~ poly ~ [phenylsilane] and poly — it is 
a [hexyl silane] 

[0039] moreover, as an example of the fluoro alkyl hydronalium polysilane which is a fluoro alkyl group by which one side 
chain is shown by the formula (2) Poly [3,3, and 3-truffe RUORO propyl silane] poly [3,3,4 and 4, 4-pentafluorobutyl 
silane]. Poly [3, 3, 4, 4, 5 and 5, and 5-heptafluoro pentyl silane], poly - [3, 3, 4, 4, 5, 5, 6, 6, and 6-nona fluoro hexyl silane] 
and poly [3, 3, 4, 4, 5, 5, 6, 6, 7 and 7, and 7-undeca fluoro heptyl silane -- ] it is -- Preferably Poly [3, 3, 4, 4, 5 and 5, and 

5- heptafluoro pentyl silane], poly - [ - three — three — four — four - five - five -- six — six - six - nona — a fluoro — a hexyl 
- a silane ~ ] - and ~ poly ~ [ - three — three four -- four - five ~ five ~ six ~ six ~ seven ~ seven ~ seven - undeca - a 
fluoro ~ a heptyl ~ a silane - ] ~ mentioning ~ having ~ especially suitable - poly - it is a [3, 3, 4, 4, 5, 5, 6, 6, and 

6- nona fluoro hexyl silane] 

[0040] The suitable polymerization degree (n) of the ORGANO hydronalium polysilane obtained by the manufacture method 
of this invention is 2-50, and a still more suitable upper limit is 30 and it is 20 especially suitably. 
[0041] According to the manufacture method of this invention, the number average molecular weight of ORGANO 
hydronalium polysilane is 200-5,000 suitably, and is 200-2,000 still more preferably. 

[0042] The above-mentioned ORGANO hydronalium polysilane is applicable to various reactions, such as a precursor of an 
optical conductor, a photoresist, and silicon carbide ceramics, luminescent material, charge transportation material, and a 
hydrosilylation reaction. 

[0043] Moreover, it sets to the manufacture method of the above-mentioned this invention, and is Rl. By using the ORGANO 
hydrosilane (1) which is the fluoro alkyl group shown by the formula (2) mentioned above, the new fluoro alkyl hydronalium 
polysilane shovm by the formula (5) mentioned above can be manufactured. 

[0044] The number average molecular weight of this fluoro alkyl hydronalium polysilane is 200-5,000, and is 200-2,000 

suitably. Moreover, the both-ends section of this fluoro alkyl hydronalium polysilane is a hydrogen atom. 

[0045] In addition to the above-mentioned use, usefiil [ of the above-mentioned fluoro alkyl hydronalium polysilane ] is 

carried out to various uses, such as optoelectronics material, such as an optical waveguide, using especially a refractive index 

being low. 

[0046] 

[Example] Hereafter, based on an example, this invention is explained more to a detail. 

[0047] (Example 1) To a cylindrical shape unilocular type cell (henceforth a cell) with an equipped with two platinum 
electrodes (2cmx2.5cmx0.01mm) capacity of 30ml, it is tetrapod fluoroboric-acid tetrapod-n-butyl ammonium 0.66g (2mmol) 
as a supporting electrolyte. After putting in and decompressing the interior with the vacuum pump, dryness ARUGONGASU 
was introduced and it was made the inert atmosphere. 

[0048] After dehydrating by metallic sodium beforehand, distilled 1 and 2-dimethoxyethane 10ml was put in by the syringe 
from the sample inlet as a solvent of a supporting electrolyte, it stirred with the magnetic stirrer, and the electrolytic solution 
was prepared. Next, it is 0.54g (5mmol) so that it may become 0.5 mols/liter concentration about phenylsilane. It taught. 
[0049] The galvanostat was connected to the cell and it electrolyzed by the 20mA constant current in the room temperature. A 
reaction is three F/mol on the basis of phenylsilane. It continued until it was energized. 

[0050] After condensing the reaction solution by the rotating evaporator after the electrolysis end, dissolving in toluene 5ml 
again, putting this into a silica gel column and being eluted with 100ml toluene subsequently, under reduced pressure, the 
solvent was removed, and the purpose product was refined and isolated. 

[0051] As a result of measuring by the gel permeation chromatography (polystyrene conversion) and infrared absorption 
spectrum of the purpose product which were obtained, as for this purpose product, it was checked that 545 and degree of 
dispersion (Mw/Mn) is [ the distribution of 1.1 1 and polymerization degree (n) ] poly [phenylsilane [ of 2-20 ]] for number 
average molecular weight. Moreover, the yield was 38%. 

[0052] In addition, the result which measured the infrared absorption spectrum of this purpose product is as drawing 1 , and is 
Si-H and Si-C six H5. While the belonging characteristic absorption was checked by 2,1 20cm- 1 and 1, 428cm- 1, respectively, 
it turns out that there is almost no absorption of the siloxane joint origin. 
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[0053] Furthermore, as a result of measuring the ultraviolet-absorption spectrum of the purpose product, the strong feature 
ultraviolet-absorption property was shown in polysilane, the absorption maximum wavelength is 252nm (a measurement 
solvent is a cyclohexane), and absorption originating in Si-Si combination was accepted from an absorption coefficient being 
6.0xl03-(unit Si monomer) 1(1)-1. 

[0054] Moreover, the purpose product Si-H and Si-C six H5 in [ the proton integration ratio of 1 H-NMR to ] the purpose 
product A ratio is 1.1 and it was checked that the hydronalium machine has combined with all Si atoms that constitute a 
polymer principal chain. 

[0055] (Example 2) Except having replaced with phenylsilane and having used n-hexyl silane as the raw material, the 
electrolysis reaction was performed like the example 1 and the purpose product was obtained. 
[0056] As a result of measuring the gel permeation chromatography (polystyrene conversion) and infrared absorption 
spectrum of the purpose product which were obtained, as for this purpose product, number average molecular weight was 
checked [ that 1,120 and degree of dispersion (Mw/Mn) is / the distribution of 1 .09 and polymerization degree (n) / poly 
[n-hexyl silane / of 5-30 /], or ]. Moreover, the yield was 70%. 

[0057] In addition, the resuh which measured the infrared absorption spectrum of this purpose product was as drawing 2 , and 
while the characteristic absorption by which Si-H belongs to 2,1 17cm- 1 again at Si-n-C six HI 3 was checked by 
2,959cm- 1 -2,856cm- 1, it turns out that there is abnost no absorption of the siloxane joint origin. 

[0058] Furthermore, as a result of measuring the ultraviolet-absorption spectrum of the purpose product, the strong feature 
ultraviolet-absorption property was shown in polysilane, the absorption maximum wavelength is 252nm (a measurement 
solvent is a cyclohexane), and absorption originating in Si-Si combination was accepted from an absorption coefficient being 
7.7xl03-(unit Si monomer) 1(1)-1. 

[0059] Moreover, the purpose product It was checked that the hydronalium machine has combined with all Si atoms that Si-H 
in the purpose product and the ratio of Si-n-C six HI 3 are 1.1, and constitute a polymer principal chain from a proton 
integration ratio of 1 H-NMR, 

[0060] (Example 3) It replaced with tetrapod fluoroboric-acid tetrapod-n-butyl ammonium, and except having used 
hexafluoro phosphoric-acid tetrapod-n-butyl ammonium 0.77g (2mmol) as a supporting electrolyte, the electrolysis reaction 
was performed like the example 1 and the purpose product was obtained. 

[0061] As a result of analyzing the obtained purpose product as an example 1 similarly, as for this purpose product, it was 

checked that 565 and degree of dispersion (Mw/Mn) is [ the distribution of 1.15 and polymerization degree (n) ] poly 
[phenylsilane [ of 2-20 ]] for number average molecular weight. Moreover, the yield was 40%. 

[0062] Furthermore, as a result of measuring the ultraviolet-absorption spectrum of the purpose product, the strong feature 
ultraviolet-absorption property was shown in polysilane, the absorption maximum wavelength is 252nm (a measurement 
solvent is a cyclohexane), and absorption originating in Si-Si combination was accepted from an absorption coefficient being 
6.0x1 03-(unit Si monomer) I (1)-1. 

[0063] Moreover, the purpose product Si-H and Si-C six H6 in [ the proton integration ratio of 1 H-NMR to ] the purpose 
product A ratio is 1.1 and it was checked that the hydronalium machine has combined with all Si atoms that constitute a 

polymer principal chain. 

[0064] (Example 4) Except having replaced with phenylsilane and having used 3, 3, 4, 4, 5, 5, 6, 6, and 6-nona fluoro hexyl 
silane 0.82g (3mmol) as the raw material, the electrolysis reaction was performed like the example 1 and the purpose product 
was obtained. 

[0065] the result which measured the gel permeation chromatography (polystyrene conversion) and infrared absorption 
spectrum of the purpose product which were obtained - this purpose product ~ number average molecular weight - 1,350 
and degree of dispersion (Mw/Mn) - the distribution of 1.1 1 and polymerization degree (n) — poly of 2-10 ~ it was checked 
that it is a [3, 3, 4, 4, 5, 5, 6, 6, and 6-nona fluoro hexyl silane] or ] Moreover, the yield was 63%. 

[0066] In addition, the result which measured the infrared absorption spectrum of this purpose product was as drawing 3 , and 
while the characteristic absorption which belongs to C-H and Si-H was checked by 2,948cm-l and 2,139cm-l, respectively, it 
turns out that absorption originating in C-F is checked in 1, 1 34cm- 1 -1,3 54cm- 1, and there is almost no absorption of the 
siloxane joint origin. 

[0067] Furthermore, as a result of measuring the ultraviolet-absorption spectrum of the purpose product, the strong feature 
ultraviolet-absorption property was shown in polysilane, the absorption maximum wavelength is 252nm (a measurement 
solvent is a cyclohexane), and absorption originating in Si-Si combination was accepted from an absorption coefficient being 
5.0xl03-(unit Si monomer) I (1)-1. 

[0068] Moreover, the purpose product Si-H and Si-(CH2)2 3 (CF2) CF3 in [ the proton integration ratio of 1 H-NMR to ] the 
purpose product A ratio is 1.4 and it was checked that the hydronalium machine has combined with all Si atoms that constitute 
a polymer principal chain. 
[0069] 

[Effect of the Invention] According to the manufacture method of this invention, are useful for various uses, such as 
optoelectronics material, such as a precursor of an optical conductor, a photoresist, and silicon carbide ceramics, luminescent 
material, charge transportation material, and an optical waveguide. Moreover, the principal chain which can be used for 
various reactions, such as a hydrosilylation reaction, is -(Rl SiH) n- substantially. The various ORGANO hydronalium 
polysilane which has polymerization degree sufficient as a luminescent material etc. Without using a corrosive high raw 
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material like organochlorosilanes, by-products, such as a halogenide, are not generated and detrimental halogen gas is not 
generated, moreover, more efficiently under clean environment by high yield And it is the method of manufacturing without 
completely including alkali-metal ion and a chloride ion, and various uses, such as optoelectronics material, such as an optical 
waveguide, and the new fluoro alkyl hydronalium polysilane which can be used for the raw material etc. can be offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the ORGANO hydronalium polysilane characterized by electrolyzing the ORGANO 
TORIHIDORO silane shown by the formula (1) in the organic solvent containing a supportmg electrolyte. 
[Formula 1] 

H 

I 

H— Si— H (I) 
I 

[Formula 2] 
-CH2 CH2 Rf (2) 

(However, Rf is the perfluoro-alkyl group of carbon numbers 1-5.) 

[Claim 2] The manufacture method of the ORGANO hydronalium polysilane according to claim 1 characterized by a 
supporting electrolyte being the salt which does not have an oxygen atom in a molecule. 

[Claim 3] The manufacture method of the ORGANO hydronalium polysilane according to claim 2 characterized by a salt 
being a borate which does not have an oxygen atom in a molecule. 

[Claim 4] The manufacture method of the ORGANO hydronalium polysilane according to claim 3 characterized by being 
tetrapod fluoroboric-acid tetrapod alkylammonium a borate is indicated to be by the formula (3). 
[Formula 3] 
(R2 )4 NBF4 (3) 

(R2 is the alkyl group of carbon numbers 1-4 among a formula, and even if all R2 is the same, it may differ.) 

[Claim 5] The manufacture method of the ORGANO hydronalium polysilane according to claim 2 characterized by a salt 

being phosphate which does not have an oxygen atom in a molecule. 

[Claim 6] The manufacture method of the ORGANO hydronalium polysilane according to claim 5 characterized by being 
hexafluoro phosphoric-acid tetrapod alkylanmionium phosphate is indicated to be by the formula (4). 
[Formula 4] 
(R3 )4 NPF6 (4) 

(R3 is the alkyl group of carbon numbers 1-4 among a formula, and even if all R3 is the same, it may differ.) 

[Claim 7] Fluoro all^l hydronalium polysilane of number average molecular weight 200-5,000 which consists of a repeat unit 

a principal chain is substantially indicated to be by the formula (5). 

[Formula 5] 

H 

— (-Si -] — (B) 
I 

CH| CHt Rf 
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77;u:to*»>K7" h 7 - n -yf-ywr y^-'^A 0 . 
66g (2mol) ^A^i, rtSSr^JKyTT-jiffiLT 

[0 0 4 81 ^>^>*>t«>^E-^^y'>ATfW<tyi^. 

ISSL^l. 2->''^h^i^x^'yi0il^. 

ysL-fi^i^yyimS-O. 5B01 /yy Wkk^rSJ:'? 
CO. 54 g (5»1) ttji^fe'. 
[00491 «B«tc;y/i'>'^>'x^' -y h i^L. 
tt5l^T2 0iiA<0^^fc:J:')®S^ff-'^^. 

# [00501 SWiRTa. mmRiti'-^ y -xyN';K 

ii^Oiiy)\^>!)yAt>z^Jx^ i^v^Ti 0 0m 1 <7)h;kx 
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[00511 %i^tlf^ SW^^ifecoyVl/M- $x-S^ 3 

¥WF«*«54 5. ^^iiS (Mw/Mn ) A^l . 11,* 
(n) <7)^:ifB*<2~2 0c7).-Ky C7x-;Pi^^y:i 
Xf>hZtiim&^tltc. tti-i<r>lRmi3 8%XS>-> 

[00521 ^rfc. zmmmim^^tR:^^^^ 

■ h)Ui$S&Li:Li^mmi<Obii*)T3>0. Si-H. 

10 si-c6 H5 izHim^tihm!is.m^ti^ti2, i 

2 0ci-'. 1. 4 2Sca-HzVm^tli>ttUz^ i'O 

[00531 mzsmmMrmmmu^i' hfui 

tt^S^L, -f-<^)ffi:*dKlR«[^42 5 2nm (ai^igiM4 
i^^^Cv^r-^-y) T&O^ i>t. «)R^<46. 0X1 

03 (*fiSi*>'v-)-M 1 )-i-C*SikJ:9. 

s i - s i ^iz^^-rmmmf>htifi, 

[00 541 tfz. BW^feiO iH-NMRCoroh 
20 >«4)-lt*>'?>, afl^±fi!t!ft*<OS i -HkS i -C6 H 

5 <7)mi 1 . iTh*). 5Ky v-±®*fliifi^s^Ttf5 

[00551 (Ilte0«2) 7x::i;Pi^5yfc:fti.Tn- 
[00561 nhtlfz @«4«!BJC0^>^'?- SX-j/ 3 

¥^«^*^i .12 0, ) *n . 0 

30 9. a-^S ( n ) Oi>^P*<5~3 Oc7);Jfy C n-'v^f-i^ 

0%-efco:^. 

[00571 ^rfc, .lOBW±j£!fe£0*31«ifiiRX'<.r7 
h;Wi&«I^LitJg*J4H2<Oti>0-C*)0, Si-H*f 
2. 117ai-it:. ttlSi-n-Ce HislC^iJS^il 
S!^®IK3&«2. 9 5 9cii-i~2. 85eca-Hzmi$ 

tLhbti>tz. i^o^^y^^^^t^m.mi'iitA.m 

[00581 ^izSt^^mt^nmLUx^^' 

40 m^btimsk. 7tiV'^yytzi^m^\'^9mRim 

e^^L. ^<r>l&^fmmi2 5 2 nm (8!^^4 

>'^o'^4f-9-y>T*o. tf^^rnxmnii. 7x1 

03 (#fiSity7-)-i ( 1 )-'Tfcl.^tJ:»). 

s 1 - s i t^izmtmmi^Mz. 

[00 591 iJt. BW^!B!I« iH-NMRcornh 
>«4)-Jt3&»4>. BW4jS!|*4><^Si-Hf:Si-n-C 

50 [00601 (||»0!3) Th57;l':taii^'>ltrb^ 
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>Krh7-n-:r^;|/Tyt-'>A0. 77g (2in 

mo 1 ) mmmmbLxm^'^tim-ii. mmit 
[0061] nhtir:Btmmiimi0i i tmwuzj^ 

Mm (ffa/th 1 5, ( n) <0»^5*«2 

[00621 MfcBW^ft<^)5U«ai»JRx^^' 

ttS-^t, 'e<0ffi:«Cia'R»[*«2 5 2nm 

-cftO. «yRffiS»i6. 0X1 
03 (*fl[Sityv-) -» ( D -i-CifeSCifciO. 
S i - S i 1^izm:thfgLWmsf>i^ixfz, 

[00631 aifc. BW4jt%0 'H-NMR<Oroh 
>«4i-lfc*»^>. B<ft^«1+<0Si-Hi:Si-C6 H 

[00641 mim4 ) 7 >iZi^X.X 3 . 

3. 4. 4, 5, 5, 6, 6. 6->'^7;P:tnA.^i^ 
/l^v^yO. 82 g (3mmo 1 ) ^S^li: LitrClkBl 
Will*Sfi«ili:H«»c:tTW!IRl6*tfv\ BS^^lii 

[00651 ^/?>nfcB«4iR!iij«oy;k>'^-5x-i^3 

¥^iH*&«l. 3 5 0. 5H!cS(Mw/Mn ) 3&«1 . 1 
1 . S^iS ( n ) </)^^ip2'-l OO^'J C 3 . 3 . 

4, 4, 5. 5, 6, 6, 6-y-^7;^3fa'V^>'^^i^ 

-CftSClfcA^S^ut. t)t-5-c7)IR^i6 3% 

[ 0 0 6 6 1 ^rfc , ;<0B«^!fiSO*i1«i»lt5U'<.^ 
Wl'$-SI«L^:*g*JiH3t7)i:iJ0X-*'5. C-H, S 
i - H fc«M$fLS^«JR*«-f 2 . 94 8c 

rK 2, isgcr^izvm^ii&tthiz. C-FiZ 

1^thmL¥l. 134c«-»~l. 3 54crit:tJV^ 
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[00671 ^iizm^mmmmmLx^^' htui: 

tt^S^L. -5-<^)fefc:(SlR&«<i2 5 2nm (Sj^imi 
i^^n'^=^1^» -f*0. tfz. immHiS. 0X1 
03 (JiHasityv-)-i ( 1 )-''C*Sii:J:*). 
s i - S i ie^t:i*^l.iSJK*'m'^>#tt. 
[0 0 681 BW4*!|*K0 iH-NMRiOroh 
10 ym^itl!pf>. Sff)^m'<OS i -Hi: S i - (CH 
2 )2 (CFz )3 CF3 <7)lfc{il. 4T'*>0. 

[00691 

-9yjmm<^wmiz^mx\ *ytbKOi^y;Hfc 

20 (Ri SiH)B -rfcO. IKtWfi^ttT^^rfi 

^JS*#fS^3i-;W;«r>'bh'o^yv^7y*. 

30 [@iii<offi«^ISl 

[01 1 ldfeMlt?»yt;K'J C^xrirt^i^^yD 

V)mxhh. 

[H2lltJfeW2t:-»fcjK'J Cn-'^*>';l's^7yD<0 

[H3lllil«4-C^3t;KU C3. 3. 4. 4. 5. 

5, 6, 6. 6-y■^7;^:ta-^.=^f>';^s'7y3 <^)l!^ 
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